Tapping into genome secrets  by Dawes, Heather
R416 Current Biology Vol 11 No 11
How has genomics changed our view
of biology lately? If one focuses on
much-discussed rivalries between
certain sequencing groups, one could
easily argue, ‘not much’.
But look a little bit closer at
what genomic approaches are
continuing to produce, and there are
clear signs of some profound
discoveries in the making. For
example, observations from the
major sequencing initiatives are
beginning to shed light on key
aspects of evolutionary divergence,
from how functional protein
domains have been shuffled and
reorganized over evolutionary time
to give rise to chordates, to how
plants and animals have honed in on
similar means, such as the
functionally related MADS box and
homeobox genes, to reach common
developmental ends such as pattern
formation. 
At the same time comparative
genomics is giving us new insights
into evolution, innovative functional
approaches are paving the way to the
deeper understanding of specific
cellular processes. On one front,
gene expression profiles are being
integrated with genetic,
phylogenetic and biochemical data,
allowing regulatory pathways to be
expanded and probable function
assigned to genetic outliers.
Meanwhile on another front,
bacterial genomes are being used to
map, in space and time, the
regulatory circuits from which other
diverse cellular systems evolved. As
the genome sequencing of a
quickly growing list of species
continues, it’s hard to summarize
what the recently completed
genomes have taught us — the
discoveries they will allow us to
make are only beginning to
emerge.
With DNA providing the
informational underpinning for all
life, the analysis and comparison of
genomes as functional units is
proving to be a truly unifying force
in biology as it is practised today.
Genomic approaches can reveal how
a full complement of genetic
information is variably exploited by
cells undergoing differentiation or
unregulated growth, but can
also uncover phylogenetic
relationships between species and
genes, and show how genomes
themselves evolve in response to
forces that challenge their own
fitness. As a set of analytical tools
and as a discipline unto itself, the
world of genomics is colorful and
fast-moving to be sure. 
Genomics’ dizzying pace is
spurred on by a set of constant
challenges: what information to get,
how to get it, and most important,
how to use it to answer fundamental
questions in biology. Future editions
of this column will seek to capture
the dynamic way these challenges
are being met at different levels of
research and in different fields of
biology. Look to upcoming
installments for updates on nascent
and ongoing sequencing initiatives,
from a ‘fungus of the month club’ to
proposals for primate projects, as
well as for perspectives on where
new initiatives might lead. Here too
will be updates on ongoing efforts to
annotate the most-studied genomes,
as well as different approaches to
assigning function to unclassified
genes. 
New findings stemming from
comparative and functional genomics
will also be featured, from
Figure 1
Past, present, future: a timeline marking a
small sampling of completed, ongoing, and
proposed genome initiatives. From diverse
mitochondria to the nuclear genomes of
many model organsms, sequence
information from over 800 genomes is
available on the internet.
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perspectives on evolutionary
relationships between important
gene families to news on how
proteomic approaches are being
employed to sharpen our picture of
regulatory and response pathways in
model organisms. And of course,
look here for ways genomic
approaches are yielding specific new
insights into the basic cellular
processes governing development,
behavior and disease progression, as
well as how human genetic variation
plays out in disease susceptibility
and drug efficacy. 
By relating news on innovative
genomic approaches and novel
insights gained by genomic studies,
this column will in its course also
illustrate the larger issues shaping
biology, including the changing
roles of (and relationships
between) international consortia,
private industry and academic labs in
the collection and dissemination of
data, and the growing partnership
between basic science and
medicine in characterizing and
treating human disease. Above
all, Genomes will be forum for concise
views on big projects, unexpected
revelations, and novel approaches
to answering key questions in
biology.
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